Alternative splicing of PDLIM3/ALP, for α-actinin-associated LIM protein 3, is aberrant in persons with myotonic dystrophy.
Myotonic dystrophy type 1 (DM1) is an autosomal dominant disorder of muscular dystrophy characterized by muscle weakness and wasting. DM1 is caused by expansion of CTG repeats in the 3'-untranslated region (3'-UTR) of DM protein kinase (DMPK) gene. Since CUG-repeat RNA transcribed from the expansion of CTG repeats traps RNA-binding proteins that regulate alternative splicing, several abnormalities of alternative splicing are detected in DM1, and the abnormal splicing of important genes results in the appearance of symptoms. In this study, we identify two abnormal splicing events for actinin-associated LIM protein 3 (PDLIM3/ALP) and fibronectin 1 (FN1) in the skeletal muscles of DM1 patients. From the analysis of the abnormal PDLIM3 splicing, we propose that ZASP-like motif-deficient PDLIM3 causes the muscular symptoms in DM. PDLIM3 binds α-actinin 2 in the Z-discs of muscle, and the ZASP-like motif is needed for this interaction. Moreover, in adult humans, PDLIM3 expression is highest in skeletal muscles, and PDLIM3 splicing in skeletal muscles is regulated during human development.